Adeno-associated viral vector serotypes 1 and 5 targeted to the neonatal rat and pig striatum induce widespread transgene expression in the forebrain.
Viral vector-mediated gene transfer has emerged as a powerful means to target transgene expression in the central nervous system. Here we characterized the efficacy of serotypes 1 and 5 recombinant adeno-associated virus (rAAV) vectors encoding green fluorescent protein (GFP) after stereotaxic delivery to the neonatal rat and minipig striatum. The efficiency of GFP expression and the phenotype of GFP-positive cells were assessed within the forebrain at different time points up to 12 months after surgery. Both rAAV1-GFP and rAAV5-GFP delivery resulted in transduction of the striatum as well as striatal input and output areas, including large parts of the cortex. In both species, rAAV5 resulted in a more widespread transgene expression compared to rAAV1. In neonatal rats, rAAV5 also transduced several other areas such as the olfactory bulbs, hippocampus, and septum. Phenotypic analysis of the GFP-positive cells, performed using immunohistochemistry and confocal microscopy, showed that most of the GFP-positive cells by either serotype were NeuN-positive neuronal profiles. The rAAV5 vector further displayed the ability to transduce non-neuronal cell types in both rats and pigs, albeit at a low frequency. Our results show that striatal delivery of rAAV5 vectors in the neonatal brain represents a useful tool to express genes of interest both in the basal ganglia and the neocortex. Furthermore, we apply, for the first time, viral vector-mediated gene transfer to the pig brain providing the opportunity to study effects of genetic manipulation in this non-primate large animal species. Finally, we generated an atlas of the Göttingen minipig brain for guiding future studies in this large animal species.